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Introduction
Job search procedures are a form of human capital investment in that they involve current investments (time and money) to enhance future returns. In that vein, they are analogous to human capital investments in areas such as education, training and mobility that yield future returns. Informal search procedures can also involve reciprocal social capital exchanges, although the quality of that information can depend upon who provides the information (Giulietti, Wahba and Zenou 2014) . Low quality networks can foster low quality job searches.
While the theoretical and empirical literature on job search is extensive, most of it involves developed countries.
1 There is less on developing countries 2 and very little on China involving migrant workers in spite of their growing importance and the fact that they are constantly engaging in job search.
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The issue of the job search of migrant workers in China is of practical and policy importance for a variety of reasons. From the employer's perspective, migrant workers constitute a substantial component of the labour force in China. The 2000 population Census, for example, indicated that 144.39 million rural residents or 11.6 percent of the total population moved into cities and towns (Lu and Song, 2006, p.338 ). This has been described as "the largest domestic migration flow in human history" (Qu and Zhao, 2011, p. 1) . Such migrant workers are a key 1 Studies that contain reviews of the extensive literature include Mortensen (1986) , Saks (2005) and Schwab, Rynes and Aldag (1987) . 2 Downs, A. & Gunderson, M. (2002) review the literature on developing countries. 3 Wang (2008) compares the job search of rural versus non-rural hukou, but the analysis is restricted to university graduates. Chen (2014) examines the job search methods of migrants, but the analysis is restricted to migrant workers into Shanghai. Hanser (2002) examines the choice of job search methods, but the analysis is restricted to young urbanites and based on interviews. The closest paper to ours is Long et. al. (2013) who compare informal and formal search methods and finds, as we do, that informal networks yield lower earnings after correcting for selection bias.
3 component of filling labour shortages that can otherwise lead to production bottlenecks that can jeopardize competitiveness and macro-economic stability. Better job matches can also provide the flexibility to meet rapidly changing market demands and the pursuit of profits, often at the expense of more permanent workers, especially in State Owned Enterprises (Solinger 1999 , Xu 2000 , 2012 . 4 From the perspective of migrant workers themselves, an effective job search procedure increases their opportunities and reduces their vulnerability to exploitation. It can obviously enhance their earnings which in turn can be important for remittances and poverty reduction. By definition of being a migrant worker, job search is especially important since they are continuously engaging in job search. This is especially the case given the enhanced emphasis on individual responsibility for obtaining job in China's increasingly flexible labour market. As stated by Xu (2012, p. 42) : "Ultimately individuals have to rely on themselves in navigating this new labour market." Job search procedures are obviously important in such navigation.
From the perspective of the government, an effective job search procedure can reduce any social instability that may arise if migrant workers are not able to obtain jobs that match their ability and skills. Effective job matches can also enhance the productivity and competitiveness that is essential to sustaining high growth rates. Governments in China are increasingly putting pressure on the unemployed to actively seek work, so that effective job search methods become increasingly important. As aptly stated by Xu (2012, p. 3): "As reflected in the government's 4 We have also investigated how the informal job searching methods affect migrant workers' type of contracts (permanent, long-term, short-term, and no-contract temporary). We report the summary statistics in Appendix Table  1 and the multinomial logit estimates in Appendix Table 2 . The summary statistics show that, relative to the other three types of contract, long-term contract migrant workers have highest average earnings and years of schooling, received more training, and have more people with unemployment insurance. In contrast, no-contract temporary workers are more likely to use informal job search methods (66%), compared to permanent (58%), long-term (56%), and short-term contract workers (60%). The multinomial logit results in Appendix Table 2 indicate that, relative to permanent contract workers, migrants who use informal methods to search jobs are more likely to become shortterm contract or no-contract temporary workers. In contrast, there is no statistically significant effect of job search methods on long-term contract workers.
4 active employment policy, the market remains the main driving mechanism for solving unemployment ….New organizations and institutions [to facilitate job search] … include public and private employment agencies"
The purpose of this paper is to examine the use and impact of job search procedures used by migrant workers in China. As detailed subsequently, we take advantage of a rich data set on migrant workers in China that has information on their job search procedure as well as a wide array of other personal and human capital characteristics. The next section of the paper sets out our conceptual framework followed by our empirical methodology and a description of the data set. A discussion of our results follows, and the paper ends with some concluding observations.
Conceptual Framework
While job search models can be formidable in their complexity, they essentially involve the process where workers obtain information on potential job offers as well as job search strategies.
There is a trade-off between the cost of additional time, effort and resources spent in searching, including through using different search procedures, and the benefits that such additional search should yield. Different search procedures have different costs and benefits associated with them, and these costs and benefits may vary across different workers.
Informal procedures, generally termed "family and friends" in the job search literature may involve little cost for both job seekers (Rees 1966) and employers (Fernandez, Castilla and Moore 2000) . Also, they may be particularly effective in yielding a good match to the extent that family and friends have good information on both the employee and employer sides of the market, and friendships and reputations may be at stake as part of reciprocal social capital exchanges (Holzer 1988) . However, the effectiveness of such informal procedures depends on the quality of the informal networks involved with family and friends (Fang et. al. 2013; Giulietti, Wahba and Zenou 2014; Granovetter 1973) . People who are similar to each other are likely to become friends (Mouw 2003) and if those social networks are not well informed about good job possibilities, as can be the case with rural migrant workers in China (Chen 2014; Long et. al. 2013) , they may yield poor quality job matches with low earnings.
Formal job search procedures may be more costly in terms of fees and time and effort for both job seekers and employers. But they may be more effective in terms of yielding better matches because of vetting and targeting. For example, direct applications for advertised positions or through contacting firms directly may involve some additional time and effort on the part of individuals to target potential better matches, and they can also involve more of a "shotgun" approach with the hope that sufficient contacts will generate an offer even if there are many refusals or non-responses (Kahn and Low 1990) . Using a private employment service can involve additional costs but can yield benefits from the vetting and targeting provided by such a service. In contrast, public employment agencies don't involve a fee, but they are often regarded as ineffective because they do not serve a matching role outside of posting jobs and job seekers (Addison 2002 , Blau and Robbins 1990 , Holzer 1988 , Martin and Grubb 2001 , Osberg 2003 .
Increasingly, the internet is regarded as an important job search mechanism (Kuhn and Skuterud 2004; Stevenson 2009 ) albeit migrant workers in China are not likely to have access to the internet.
Of particular potential relevance to migrant workers in China, are the job-search models like those of Black (1995) , Blackaby, Booth and Frank (2005) , Bowlus (1997) and Lai and Tian (2005) . These models emphasize that the job search of particular groups may be limited by social ties to the household and local community. Such ties to their household in their home base can limit their search. This reduction in the scope of their job search limits their job offers and 6 reduces their reservation wage at which they would accept an offer. This framework also focuses on barriers to job search and mobility and hence can highlight the policy options for facilitating effective job search.
Our empirical results will be interpreted through the lens of these different job search models. Of particular relevance to migrant workers, the different procedures are potentially endogenous in that they may be selected or used by the different groups based on unobservable factors that can affect outcomes (Long et al., 2013) . It is not feasible to utilize conventional instrumental variable analyses to provide causal estimates of the effect of each separate search procedure since it requires a separate instrument for each potentially endogenous variable (i.e., each different search procedure, and our data set involves 12 search procedures). To circumvent this problem we group the specific job search procedures into formal or informal procedures (discussed subsequently) and use instruments for the use of informal procedures. A major focus of our paper is to compare conventional OLS estimates of the effect of informal versus formal job search procedures which may be subject to selection bias, with Instrumental Variable (IV) estimates that deal with the selection bias.
Empirical Methods
We first estimate a conventional OLS regression of the natural log (ln) of monthly earnings in their current job on a dummy variable reflecting whether they found the job using informal compared to formal job search procedures (defined subsequently). We also include a set of control variable that can also affect earnings.
The mean values of the job search procedures (reported in Table 2 ). We use Two-Staged-Least Squares (2SLS) to instrument the informal job search procedure with two instruments. The first instrument, "helpers" is anyone, who had helped you in the past 12 months, including lending money to you, helped finding a job, taking care of a child, or talking and giving advice. This IV reflects social networks that should help migrants expand their job search to use more formal methods and rely on fewer informal ones, but not directly affect migrants' earnings --more precisely, "helpers" is uncorrelated with the error term of the earnings equation. The first-stage regression shows this to be the case in that the coefficients of helpers in predicting the use of informal methods is negative and highly significant (-0.0015(0.0004)). 5 Our second instrument, "people greeted living in the city" denotes the number of persons, currently living in the city, to whom you sent your greetings in various ways (including visiting/phone call/mail/e-mail, etc.) during the past China Lunar New
Year. It has a similar rationale of indicating social networks that should help migrants expand their job search to use more formal methods and rely on fewer informal ones. Again the firststage regression confirms this, with the coefficient of "people greeted" on predicting the use of informal methods being negative and highly significant (-0.0015(0.0005)).
To address any weak instrument concern 6 , we also use a Limited Information Maximum Likelihood (LIML) estimator which is asymptotically equivalent to 2SLS and has been found to 5 Nevertheless, we are aware that helpers may also introduce jobs and serve as informal channel which result in weak instrument incidents. We discuss the issue in footnotes 6 and 7. 6 Our F-statistic for the first-stage is 9.319 which is slightly below the value of 10 that is generally regarded as the critical value for a viable instrument, suggesting that we might have weak instrument issues.
8 outperform both 2SLS and Optimal Generalized Method of Moments (GMM) in finite samples.
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We also estimate separate regressions for those who used formal procedures and those who used informal ones. This enables us to decompose the mean earnings differential between those who used formal procedures compared to informal ones into two component parts: differences in the usage of the job search procedures (their mean values) and differences in their effect on earnings (coefficients).
This can be illustrated with the procedure outlined in Oaxaca (1973) . That is, estimation of the separate earnings equations enables decomposing the mean earnings difference (
between those who use formal procedures and those who use informal ones (denoted respectively by the subscript f and i) into two components:
The first component represents differences in their observable characteristics or explanatory
that influence the outcomes. In the case of job search procedures they represent the usage of the different procedures by males and females. They are weighted by the returns or effect on wages, β f , that are received for those characteristics. 8 The second component 9 of differences in the regression coefficients reflects differences in these returns or effect on the
from the same characteristics.
In the conventional decomposition it is possible to sub-decompose the characteristics or usage component into various sub-components that reflect the relative contribution of each explanatory variable to the characteristics component. However, it is not possible to subdecompose the coefficients or effect component since their relative contribution is not invariant to the choice of the omitted reference category when categorical variables are used (Jann 2008 ).
However, the estimation equations can be set up so that the coefficients are interpreted as deviations from the grand mean so that sub-decomposition analyses can be conducted on both components so as to determine the relative importance of each of the separate variables in contributing to the portion of the gap explained by the different usages of the job search procedures and the portion attributable to different effects of the procedures. We apply the normalization method in Yun (2005) and Gardeazabal and Ugidos (2004) The survey is ideally suited for our purpose because it contains detailed information on the job finding method used to find the subsequent job that was obtained through the search procedure. The information is based on the survey question: How did you get this last/current job, before returning to your hometown? The responses are mutually exclusive and can be naturally grouped into informal procedures (family members, relatives, friends and acquaintances) as well formal procedures (public employment agency; 9 private commercial employment agency, including job fairs; applied for advertised job, including through the internet; applied directly (including through examination); employer recruitment; and other (includes found the job by himself, internship introduced by school, introduced by the school, and continued to hold the old job).
As indicated, such an aggregation is necessary for us to employ Instrumental Variable procedures to deal with potential selection bias from the fact that the choice of search procedure is endogenous. It also reduces the measurement error that can result from the uncertainty the respondent may have as to the appropriate category to designate.
The survey also contains comprehensive information on a wide array of control variables that can also affect the earnings outcome. We restrict our analysis to individuals who are age 16-64, full-time wage workers and report positive earnings. Self-employed, temporary jobs, part-time workers, students still in school, and family business helpers are excluded. To reduce the effect from outliers, we also exclude workers whose monthly earnings are less than 100 rmb or greater than 20,000 rmb. After To be eligible for UI, one needs to pay UI fees continuously for 1 year. For those who have paid the insurance fees >= 10 years, they can receive UI up to 24 months; for those >=5 and <10 years, they can receive UI up to 18 months; for those >=1 and <5 years, they can receive UI up to 12 months.
11
The updated version, which is extended to 2010, is available at http://ihome.ust.hk/~socholz/SpatialDeflators.html. 12 The high attrition between the 2008 and 2009 panels (63.6% for households and 58.4% for individuals) for the migrant survey precluded our using panel-data estimators to deal with unobserved heterogeneity (Akgüç, Giulietti and Zimmermann 2014) your greetings in various ways (including visiting/phone call/mail/e-mail, etc.) during the past China Lunar New Year; we also use a decomposition procedure to decompose the pay gap between formal and informal search procedures into differences in observable characteristics and returns to those characteristics. The fact that we find similar results to theirs (detailed subsequently), in terms of both who uses the different search procedures and the magnitude of the selection-corrected returns to using them, suggests that their results and ours are robust with respect to additional data, estimation procedures and instruments.
Results

Descriptive Statistics
Table 1 provides the descriptive statistics. As indicated, the average monthly earnings was 1546 RMB, average schooling was 9.5 years, average age was 30 years, 29 percent had previous training to do their job, 52 percent were married; only 1 percent reported that their health was poor or very poor; 3 percent reported a physical disability; 81 percent were in a non-local rural hukou of household registration, 13 and 16 percent were covered by unemployment insurance.
With respect to the method used to find their current job, 60% reported using an informal method of what the literature refers to as "family and friends" and 40% reported using a formal method. Of the 60% who used informal methods, the most common were friends (29.9%) and relatives (18.4%), followed by a sharp drop to acquaintances (7.4%), and family members (4.4%). For the 40% who reported using the more formal methods, in descending order of usage, the methods were 10.8% direct approach, 10.8% employer recruitment, 7.6% responding to an advertisement, 6.7% private employment agency 2.3% public employment agency, and 13 The other 19% of migrants in our data set were divided amongst local urban hukou 1%, nonlocal urban hukou 0.5%, and local rural hukou 17.3%.
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1.8% "other" consisting of found the job by myself, internship introduced by the school, and continued to hold the old job.
What is particularly noticeable for the formal methods of job search is the small proportion of migrant workers (2.3 percent) who use any of the public services. In developed countries such public employment agencies are more common and used principally for the unemployed and for less skilled workers. In China, for migrant workers public services are an extremely uncommon procedure. Otherwise, a wide range of both formal and informal procedures are commonly used, with the informal procedures being slightly more common than formal ones.
OLS Regression Results
As indicated for the worker characteristics in Table 2 , the signs and magnitude of the control variables are generally reasonable. 14 For example, the returns to an additional year of schooling are about 3 percent which is low by international standards but which can be expected for migrant workers where human capital in the form of formal schooling is not likely important.
The returns to age exhibit the usual age-earnings profile, increasing for lower levels of age, reaching a maximum and then decreasing at older levels. Specifically, the effect of an additional year of age is 1.9 percent when evaluated at 20 years of age, 0.7 percent at 30 years of experience, with the peak occurring at 35 years of age, and falling slightly thereafter. 15 Workers who previously received training earn 6.4 percent more than those who did not receive training.
Males earn 14.6 percent more than females even after controlling for other wage determining variables. Migrant workers whose health is poor or very poor earn 12.6 percent less than those 14 whose health is good or excellent. This likely reflects the importance of good health for the manual labour jobs often done by migrant workers. Perhaps surprisingly, having a physical disability does not affect earnings, perhaps because any negative effect is already captured in the health status variable. Those with a non-local rural hukou earn 3.4 percent more than those of other residential status. Persons who are covered by unemployment insurance had earnings that were 7.5 percent higher than those who are not covered. This may reflect the more formal nature of their employment as well as the possibility that unemployment insurance enables them to search longer for a higher-paying job.
The fact that the control variables generally have the expected sign and are reasonable in magnitude gives some credence to the results for our main variables of interest -the job search procedures used to find their latest job. As indicated in column 1 of the first row of Table 2 , the OLS estimates indicate that there is no significant difference in the earnings of those who found their job using informal as opposed to formal job search procedures. However, our subsequent IV estimates suggest that the OLS estimates are subject to severe selection bias from the fact that the choice of job search procedure is endogenous, associated with unobservable factors that affect the choice of informal versus formal procedures and that affect the earnings outcome.
Instrumental Variable Results
Our first-stage results are presented in Panel A of Table 3 , and the descriptive statistics in Panel B of Table 3 . As expected, migrants with higher numbers of helpers or persons who they greeted in the city were significantly less likely to use informal job search methods.
As indicated in the top row of Table 2 , the large negative and statistically significant coefficients from the three IV estimates (2SLS, LIML and GMM) uniformly indicate that With respect to the sub-decomposition of the coefficients component, only the returns to years of schooling make a statistically significant contribution to explaining the gap. That is, persons of higher education get a larger return from using formal procedures compared to informal procedures. The fact that it has a positive effect on earnings and yet the portion explained by all coefficients is essentially zero reflects the fact that the positive contribution from education is offset by other negative effects from the coefficients of other variables and especially the large negative effect of the constant term which suggests that informal procedures have a large negative effect on their own.
In summary, the overall pay advantage of those who found their job using formal procedures as opposed to informal procedures is 5 percent. The most important variable contributing to that overall gap is education. This occurs both because those with more education (which is associated with higher earning) tend to use the more formal procedures, and they get higher returns from the formal procedures compared to informal procedures (which also suggests that they are rationally using the procedures that yield the highest returns to their education).
Summary Observations
Our OLS estimates indicate that there is no effect on earnings of using informal versus formal job search procedures for migrant workers in China. Our IV results, however, suggest that the OLS estimates are subject to severe selection bias from the fact that the choice of job search procedure is endogenous, associated with unobservable factors that affect the choice of informal versus formal procedures and that affect the earnings outcome. Three different IV estimates designed to deal with this bias indicate that informal procedures (various aspects of family and friends) are associated with earnings that are 33 to 43 percent below the uses of more formal procedures (e.g., public and private employment agencies, applied directly or for an advertised job, employer recruitment). In essence, and as found in Long et al., (2013) migrant workers who use informal job search procedures have unobservable characteristics (e.g., motivation, initiative, effort) that foster higher earnings. However, when they rely on informal job search procedures involving family or friends who may generally be ill-informed about jobs in distant locations, their earnings are substantially reduced. Interpreted through the lens of job search models, the informal procedures restrict the scope and targeting of job search and are less effective in yielding job matches with higher earnings.
Our decomposition results indicate that the most important variable contributing to pay advantage of those who use formal as opposed to informal procedures is education. This occurs both because those with more education (which is associated with higher earning) tend to use the more formal procedures, and they get higher returns from the formal procedures compared to informal procedures (which also suggests that they are rationally using the procedures that yield the highest returns to their education).
By way of policy recommendations, Long et. al. (2013, p.18) conclude: "A potential policy implication of this is that efforts to increase the access of rural people to urban employment through more formal means -labour exchanges, rural recruitment etc. -may well bring large benefits to them in terms of higher wages." Our results are consistent with those policy recommendations, suggesting that policies to encourage or facilitate migrant workers using more formal job search procedures and reducing barriers that compel them to rely on informal procedures can yield better job matches with higher earnings. Informal procedures can be less costly in time, effort and fees, but the informal social networks available to migrant workers do not appear to lead to better job matches with higher earnings. Whether this also applies to regular workers in China, who may have better informal social networks, is an interesting question that merits further research.
There is always the possibility that the less educated workers could not avail themselves of the formal search methods, and that the search networks may be segregated by education because of the types of jobs that are offered. Even if the less educated could use the formal methods, they may not be qualified for those jobs. In such circumstances policy consideration could be given to subsidizing or increasing the education of migrant workers since more educated migrants use the formal networks. As well, policy consideration could be given to providing assistance and guidance for less educated migrants to access and use the formal methods.
On the macro-economic side, better job matches with higher earnings should also facilitate simultaneously reducing unemployment and shortages which would otherwise lead to structural bottlenecks that can inhibit competitiveness and growth. The higher earnings from a better job match also can be a viable poverty reduction strategy and alleviate the vulnerability of migrant workers who generally have little or no protection and could become a source of social instability. These benefits from better job matches are a rare "win-win" strategy for all stakeholders: migrant workers who benefit from the reduced unemployment and higher earnings; employers who benefit from the reduction in shortages; and governments that benefit from the social stability associated with enhanced macro-economic stability and reduced poverty and vulnerability. These are issues of growing policy importance as China makes the transition to a market economy. Note: We restrict our analysis to age 16-64 individuals who are full-time wage workers and report positive earnings. Self-employed, employers, part-time workers, temporary jobs, in school students, family workers without pay are excluded. Earnings has been adjusted for inflation and accounted for the differing living costs among provinces by applying the PPP-adjusted deflator developed by Brandt and Holz (2006) . To reduce the effect of outliers, workers' monthly earnings greater than 20,000rmb or less than 100rmb are excluded. The variables Male, Married, Physical disability, Non-local, rural hukou, Unemployment insurance, and Received training are 1/0 dummies. Poor health is a dummy variable which equals 1 if the worker answers 2: Poor, and 1: Very poor. Public employment agency includes "Arranged by the government", "Through employment agent run by government", and "Through community employment service station". Advertisement includes applied through internet. Other includes "Found the job by himself", "Internship introduced by school", "Introduced by the school" and "Continued to hold the old job." Note: the first stage regression results are the same for 2SLS, LIML, and GMM. "Helpers" denotes the number of helpers in the past 12 months and "People greeted living in the city" denotes the number of persons, currently living in the city, to whom you sent your greetings in various ways (including visiting/phone call/mail/e-mail, etc.) during the past China Lunar New Year. *** , ** and * indicate that the estimate is statistically significant at the 1, 5 and 10% levels, respectively. Note: Observations of using formal method and informal method migrant workers are 3,260 and 4,895, respectively. Difference = log earnings of using formal method workers -log earnings of using informal method workers. *** , ** and * indicate that the estimate is statistically significant at the 1, 5 and 10% levels, respectively. Standard errors are adjusted for 15 clusters in city. There are 25 occupation dummies, 29 industry dummies, 3 region dummies, and 2 year dummies. Based on the normalization method in Yun (2005) and Gardeazabal and Ugidos (2004) to address the problem that coefficients attributed to the dummy variables are not invariant to the choice of the omitted reference, the estimates of the dummy variables are combined effects of the dummy variable and the omitted reference category.
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Appendix Note: the base outcome variable is permanent contract. Standard errors are adjusted for 15 clusters in city.
***
